Differential time- and dose-related effects of haemorrhage on tyrosine hydroxylase and neuropeptide Y mRNA expression in medullary catecholamine neurons.
Hypotensive haemorrhage induces nuclear Fos expression and upregulates tyrosine hydroxylase (TH) mRNA in catecholamine-containing cell groups of the rat medulla oblongata. To shed light on the significance of the coexistence of neuropeptide Y (NPY) in aminergic neurons, the impact of graded levels of haemorrhage on temporal changes in the expression of TH and NPY mRNAs was compared; concurrent staining for Fos permitted comparisons between cells that ostensibly were and were not targeted by the stimulus. A 15% haemorrhage provoked increased NPY expression in all medullary catecholamine cell groups except the A2; these changes were detected predominantly in Fos-immunoreactive neurons (Fos-ir) at later (2-4 h) time points. Upregulation of TH and NPY mRNAs in Fos-ir neurons followed distinct time courses, with NPY responses peaking more rapidly, particularly in the C1 and C2 cell groups. Adrenergic cell groups displayed greater maximal increases in NPY expression than the A1 noradrenergic cell group while the converse was true of TH mRNA response. Increasing the severity of haemorrhage resulted in more pronounced increases in both mRNA responses in each aminergic region. These findings indicate that haemorrhage differentially affects TH and NPY expression in medullary catecholamine cell groups that participate in the maintenance of cardiovascular homeostasis. The differential nature of these responses suggests them not to be a simple consequence of metabolic alterations pursuant to increased synaptic activity. The prompt and robust NPY mRNA responses in adrenergic neurons suggests a mechanism by which peptide content of these cell groups' terminal projections is defended.